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Preface 

This bibliography presents more than 425 references to 
published sources of information on ignition and spark- 
ignition systems. A majority of these references were 
assembled in the course of investigations sponsored by 
the National Advisory Committee for Aeronautics, the 
Navy Bureau of Aeronautics, and other national defense 
agencies. The scope and arrangement of the bibliography 
are discussed in the introduction. 

A. V. Astin, Director. 

Contents 
Pago 

Preface_ hi 

1. Introduction_ 1 
2. Bibliography_ 

2.1. Books_ 
2.2. Ignition of combustible mixtures_ 

a. Electric ignition_ 
b. Ignition by hot surfaces_ 

2.3. Spark-ignition systems and components 
a. Exclusive of spark plugs_ 
b. Spark plugs_ 10 

2.4. Miscellaneous_ 14 
in 

395575—56 

M
 

G
i 

tO
 t

O
 t

O
 t

O
 





Bibliography on Ignition and Spark-Ignition Systems 

George F. Blackburn 

Approximately 425 references to books, papers, and reports are listed, on igni¬ 
tion of combustible gaseous mixtures and ignition apparatus. The ignition of 
gases includes ignition by electric sparks and arcs and by hot surfaces. The refer¬ 
ences on ignition apparatus are for the most part on ignition systems and com¬ 
ponents for internal-combustion engines, with spark plugs listed separately from 
other components. 

1. Introduction 

This list of publications supersedes National Bureau of Standards 

Letter Circular LC476, Bibliography on Spark Plugs, and is wider in 

scope than that publication. It covers the initiation of combustion in 

explosive gaseous mixtures by means other than compression ignition, 

as well as electric equipment for spark-ignition engines. 

Part 2.1 lists books in which ignition or ignition equipment is 

either the main topic or is given fairly extensive treatment. 

The references to other publications are presented under three main 

heads. The first concerns ignition of combustible mixtures of gases 

and vapors, and is subdivided into two parts, according to whether 

ignition is effected by an electric spark or arc or by a heated surface. 

Part 2.2.a includes references to work on measuring spark energy. 

Part 2.2.b covers both fundamental investigations of ignition by heated 

surfaces and ignition by hot spots in internal-combustion engines. 

Although ignition is an essential stage in the combustion process, 

papers dealing primarily with the kinetics of combustion, flame propa¬ 

gation, and detonation, or with the flammability limits of composition, 

temperature, and pressure of gases, have not been included in this 

bibliography unless they were found to contribute also to an under¬ 

standing of ignition phenomena. 

Part 2.3 lists references on spark-ignition systems for internal- 

combustion engines, and their components. It includes work on 

testing and test equipment. Because there are so many references to 

spark plugs, these are listed separately as part 2.3.b. 

Part 2.4 contains miscellaneous references on ignition that do not 

fall within the category of part 2.2. Included are a number of papers 

and reports concerning explosion hazards. 

Within each topical subdivision the references are given in chrono¬ 

logical order, and within each chronological subdivision, alphabetically 

by author, followed by anonymous references. 
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The journal abbreviations used are those employed in Chemical 
Abstracts, except that the abbreviation NACA is used for the National 
Advisory Committee for Aeronautics. An unpublished paper pre¬ 
sented before a technical or professional society is designated by the 
abbreviation M. P. for “Meeting Paper.” Volume numbers are in 
boldfaced type, and the date of issue is given in cases where page 
numbers do not run consecutively through a given volume. 

In general, the reports and papers listed are available only in li¬ 

braries, and none can be supplied by the Bureau. The Federal Speci¬ 

fication for Spark Plugs, W-P-506a (listed in part 2.3.b), may be 

obtained for 5 cents from the Superintendent of Documents, Govern¬ 

ment Printing Office, Washington 25, D. C. Information as to the 

availability of other reports should be obtained from the author or 

from the sponsoring organization. 

2. Bibliography 

2.1. Books 

E. L. Consoiiver and G. S. Mitchell, Automotive ignition systems. McGraw- 
Hill, New York, 1920. 

W. A. Bone and D. T. A. Towmend, Flame and combustion in gases. Longmans, 
Green, London, 1927. 

W. A. Kirkby, Flame. Methuen, London, 1936. 
Automotive electricity. Technical Manual No. 10-580, War Department, Wash¬ 

ington, 1941. 
J. D. Morgan, The principles of ignition. Pitman, London, 1944. 
R. F, Runs and T. C. Plumridge, Automobile ignition and electrical equipment. 

American Technical Society, Chicago, 1945. 
A. H. Packer, Electrical trouble shooting on the motor car. 5th ed. Battery 

Man Publishing Co., Terre Haute, 1945. 
W. Jost, Explosion and combustion processes in gases. McGraw-Hill, New York, 

1946. 
Third symposium on combustion, flame and explosion phenomena. Williams 

and Wilkins, Baltimore, 1949. 
B. Lewis and G. von Elbe, Combustion, flames and explosions of gases. Academic 

Press, New York, 1951. 
F. P. Bowden and A. D. Yoffe, Initiation and growth of explosion in liquids and 

solids. Cambridge University Press, 1952. 
Fourth symposium (International) on combustion. Williams and Wilkins, Balti¬ 

more, 1953. 
Advisory Group for Aeronautical Research and Development, NATO, Selected 

combustion problems. Fundamentals and aeronautical applications. Butter- 
worth Scientific Publications, 1954. 

2.2. Ignition of Combustible Mixtures 

a. Electric Ignition 

P. J. Kirkby,'The effect of the passage of electricity through a mixture of oxygen 
and hydrogen at low pressures. Phil. Mag. (6) 7, 223 (1904). 

P. J. Kirkby, The union of hydrogen and oxygen at low pressures through the 
passage of electricity. Phil. Mag. (6) 9, 171 (1905). 

P. J. Kirkbv, Chemical effects of the electric discharge in rarefied hydrogen and 
oxygen. “'Phil. Mag. (6) 13, 289 (1909). 

P. J. Kirkby, A theory of the chemical action of the electric discharge in electro¬ 
lytic gas. Proc. Roy. Soc. (London) [A] 85, 151 (1911). 

H. F. Coward, C. Cooper, and C. H. Warburton, The ignition of electrolytic gas 
by the electric discharge. J. Chem. Soc. 101, 2278 (1912). 
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W. M. Thornton, Ignition of coal gas and methane by momentary electric arcs. 
Trans. Inst. Mining Engrs. (London) 44-1, 145 (1912). 

W. M. Thornton, The ignition of gaseous mixtures by momentary electric arcs. 
Brit. Assoc. Advancement Sci. Rept. 82d Meeting, p. 564 (1912). 

H. F. Coward, C. Cooper, and J. Jacobs, The ignition of some gaseous mixtures 
by the electric discharge. J. Chem. Soc. 105, 1069 (1914). 

W. M. Thornton, Electric ignition of gaseous mixtures. Proc. Roy. Soc. (London) 
[A] 90, 272 (1914). 

W. M. Thornton, Ignition of gases by condenser discharge sparks. Proc. Roy. 
Soc. (London) [A] 91, 17 (1914). 

W. M. Thornton, Least energy required to start a gaseous explosion. Phil. Mag. 
28, 734 (1914). 

J. D. Morgan, The ignition of explosive gases by electric sparks. J. Inst. Elec. 
Engrs. (London) 54, 196 (1916); J. Am. Soc. Mech. Engrs. 39, 86 (1917); and 
J. Chem. Soc. 115, 94 (1919). 

S. G. Sastry, The ignition of mixtures of methane and air and hydrogen and air 
by means of impulsive electric discharge. J. Chem. Soc. 109, 523 (1916). 

W. M. Thornton, Ignition of gases by impulsive electrical discharge. Proc. Roy. 
Soc. (London) [A] 92, 381 (1916). 

W. M. Thornton, Reaction between gas and pole in electrical ignition of gaseous 
mixtures. Proc. Roy. Soc. (London) [A] 92, 9 (1916). 

R. V. Wheeler, “Stepped” ignition. J. Chem. Soc. Ill, 130 (1917). 
R. V. Wheeler, Influence of pressure on the ignition of a mixture of methane and 

air by the impulsive electric discharge. J. Chem. Soc. Ill, 411 (1917). 
R. Wright, Spark length in various gases and vapors. J. Chem. Soc. Ill, 643 

(1917). 
N. R. Campbell, The influence of the electrode on the ignition of explosive mix¬ 

tures by sparks. Gt. Brit. Advisory Comm. Aeronaut., Internal Combustion 
Engine Sub-Comm. Rept. 27 (1918). 

C. C. Paterson and N. R. Campbell, Experiments on the ignition of explosive 
mixtures by sparks. Gt. Brit. Advisory Comm. Aeronaut., Internal Combus¬ 
tion Engine Sub-Comm. Rept. 43 (1918). 

C. C. Paterson and N. R. Campbell, The characteristics of the spark discharge 
and its effect in igniting explosive mixtures. Gt. Brit. Advisory Comm. 
Aeronaut., Internal Combustion Engine Sub-Comm. Rept. 23 (1918). 

C. C. Paterson and N. R. Campbell, The expenditure of current and energy 
required for ignition in an explosion engine. Gt. Brit. Advisory Comm. Aero¬ 
naut., Internal Combustion Engine Sub-Comm. Rept. 25 (1918). 

G. E. Bairsto and J. A. Hughes, On the spark energy of electrical ignition systems. 
Gt. Brit. Advisory Comm. Aeronaut., Internal Combustion Engine Sub-Comm. 
Rept. 51 (1919). 

C. C. Paterson and N. R. Campbell, Some characteristics of the spark discharge 
and its effect in igniting explosive mixtures. Proc. Phys. Soc. (London) 31, 
168 (1919). 

F. B. Silsbee, L. B. Loeb, and E. L. Fonseca, Heat energy of various ignition 
sparks. NACA Rept. 56 (1919). 

W. M. Thornton, Ignition of gases at reduced pressures by impulsive electric 
sparks. Phil. Mag. (6) 40, 345 (1920). 

W. M. Thornton, Ignition of gases at reduced pressures by transient arcs. Phil. 
Mag. (6) 40, 450 (1920). 

R. V. Wheeler, The ignition of gases: Part I. Ignition by the impulsive electric 
discharge—mixtures of methane and air. J. Chem. Soc. 117, 903 (1920). 

A. P. Young and H. Warren, The process of ignition. Automobile Engr. 10, 115 
(1920). 

B. F. Bailey, Underlying principles of electrical ignition. S. A. E. Journal 8, 570 
(1921). 

J. D. Morgan and R. V. Wheeler, Phenomena of the ignition of gaseous mixtures 
by induction coil sparks. J. Chem. Soc. 119, 239 (1921). 

H. A. Thornburgh and E. B. Weaver, A calorimeter for determining the heat 
of ignition sparks. Automotive Inds. 45, 523 (1921). 

A. P. Kratz and C. Z. Rosecrans, Study of explosions of gaseous mixtures. Univ. 
Illinois Eng. Expt. Sta. Bui. 133 (1922). 

E. Taylor-Jones, J. D. Morgan, and R. V. Wheeler, On the form of temperature 
wave spreading from point and spherical sources, with a suggested application 
to the problem of spark ignition. Phii. Mag. (6) 43, 359 (1922). 

J. D. Morgan, Some observations on the ignition of combustible gases by electric 
sparks. (Phil. Mag. (6) 45, 968 (1923). 

W. M. Thornton, The mechanism of gas ignition. Brit. Assoc. Advancement 
Sci. Rept., 91st Meeting, p. 469 (1923). 
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D. W. Randolph and F. B. Silsbee, Flame speed and spark intensity. NACA 
Rept, 187 (1924). 

R. V. Wheeler, The ignition of gases. III. Ignition by the impulsive electric 
discharge. Mixtures of the paraffins and air. J. Chem. Soc. 125, 1858 (1924). 

J. D. Morgan, The thermal theory of gas ignition by electric sparks. Phil. Mag. 
49, 323 (1925). 

R. V. Wheeler, The ignition of gases. V. Ignition by inductance sparks. Mix¬ 
tures of the paraffins with air. J. Chem. Soc. 127, 14 (1925). 

G. I. Finch, L. G. Cowen, D. L. Hodge, H. H. Thompson, and W. T. Patrick, 
Gaseous combustion in electric discharges. Proc. Rov. Soc. (London) [A] 
111, 257 (1926); [A] 116, 529 (1927); [A] 124, 303 (1929); [A] 129, 314, 656, 
and 672 (1930). 

R. V. Wheeler, The electric ignition of firedamp: alternating and continuous 
current compared. Gt. Brit. Safety in Mines Research Board, Paper 20 
(1926). 

W. A. Bone, The initial stages of gaseous explosions. III. The behavior of an 
equi-molecular methane-oxygen mixture when fired with sparks of varying 
intensities. Proc. Roy. Soc. (London) [A] 114, 442 (1927). 

H. F. Coward and E. G. Meiter, Chemical action in the electric spark discharge. 
The ignition of methane. J. Am. Chem. Soc. 49, 396 (1927). 

M. F. Peters, W. Summerville, and M. Davis, An investigation of the effective¬ 
ness of ignition sparks. NACA Rept. 359 (1930). 

G. I. Finch and H. H. Thompson, The effect of frequency on the condensed 
discharge ignition of carbonic oxide-air detonating gas. Proc. Rov. Soc. 
(London) [A] 134, 343 (1931). 

J. D. Morgan, Some further experiments on the combustion of inflammable 
gases by electric sparks. Phil. Mag. (7) 11, 158 (1931). 

B. W. Bradford, G. I. Finch, and A. M. Prior, The coil ignition of some explosive 
gaseous mixtures. J. Chem. Soc. 1933, 227. 

B. Lewis and C. D. Kreutz, Influence of ionization on the ignition temperature 
of combustible gases. J. Chem. Phys. 1, 89 (1933). 

B. W. Bradford, G. I. Finch, and A. M. Prior, The ignition of some explosive 
mixtures by modified coil discharges. J. Chem. Soc. 1934, 75. 

G. I. Finch and G. Mole, The mechanism of electrical ignition. Proc. Inst. 
Automobile Engrs. (London) 29, 71 (1934). 

J. D. Morgan, Experiment relating to the thermal and electrical theories of 
spark ignition. Phil. Mag. (*7) 18, 827 (1934). 

Te-Lou Tchang, A new method of ignition in internal combustion engines. Compt. 
rend. 198, 542 (1934). 

K; A. Browne, Aircraft spark-ignition versus compression-ignition engines. 
S. A. E. Journal 37, 342 (1935). 

R. V. Wheeler, Ignition of turbulent explosive mixtures by electric sparks. Fuel 
14, 147 (1935). 

G. Mole, The ignition of explosive gases. Proc. Phys. Soc. (London) 48, 857 
(1936). 

B. W. Bradford and G. I. Finch, The mechanism of ignition by electric dis¬ 
charges. Chem. Revs. 21, 221 (1937). 

H. G. Landau. The ignition of gases by local sources. Chem. Revs. 21, 245 
(1937). 

R. Viallard, Ignition of explosive mixtures by electric sparks. Compt. rend. 
207, 1045 (1938); |J. chim. phys. 40, 54 and 101 (1943); J. Chem. Phys. 16, 
555 (1948). 

H. Zeise, The physical-chemical problem of the ignition of gas mixtures in en¬ 
gines. Z. Elektrochem. 47, 238 (1941). 

R. Goto and K. Urakubo, The explosive reactions of gases. The pressure effect 
of spark ignition of oxy-hvdrogen gas. Rev. Phys. Chem. (Japan) 16, 28 
(1942). 

V. Toriyama and S. Saito, Ignition of flammable gases. Inst. Elect. Engrs. 
(Japan) 62, 427 (1942). 

P. G. Guest, Apparatus for determining minimum energies for electric-spark 
ignition of flammable gases and vapors. U. S. Bur. Mines Rept. Invest. 3753 
(1944). 

J. W. Linnett, E. J. Raynor, and W. E. Frost, The mechanism of spark ignition. 
Trans. Faraday Soc. 41, 487 (1945); 44, 416 and 421 (1948). 

M. V. Blanc, P. G. Guest, G. von Elbe, and B. Levis, Ignition of explosive gas 
mixtures bv electric sparks. I. Minimum ignition energies and quenching 
distances of mixtures of methane, oxygen and inert gases. J. Chem. Phvs. 
15, 798 (1947). 
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A. R. Boyle and F. J. Llewellyn, The electrostatic ignitability of various solvent 
vapor-air mixtures. J. Soc. Chem. Ind. (London) GO, 99 (1947). 

A. E. Hoerl, Jr., Ignition of gases and vapors by sparks. Gas 23, 60 (1947). 
B. Lewis and G. von Elbe, Ignition of explosive gas mixtures by electric sparks. 

II. Theory of the propagation of flame fiom an instantaneous point source 
of ignition. J. Chem. Phys. 15, 803 (1947). 

H. Mache, Increasing ignition power of electric sparks by locally changing the 
gas mixture. Osterr. Ing.-Arch. 1, 273 (1947). 

C. Cipriani and L. H. Middleton, A modern approach to ignition. S. A. E. 
Journal 56, 47 (Oct. 1948). 

B. Lewis and G. von Elbe, Ignition and flame stabilization in gases. Trans. 
Am. Soc. Mech. Engrs. 70, 307 (1948). 

C. C. Swett, Jr., Investigation of spark gaps subjected to altitude and air-velocitv 
conditions. NACA Research Mem. E8I17 (Nov. 1948). 

G. Allsop and E. M. Guenault, The incendivity of electric sparks in relation to 
the characteristics of the ciicuit. Third symposium on combustion, flame and 
explosion phenomena, p. 341, Williams and Wilkins, Baltimore (1949). 

M. V. Blanc, P. G. Guest, G. von Elbe, and B. Lewis, Ignition of explosive gas 
mixtures by electric sparks. III. Minimum ignition energies and quenching 
distances of mixtures of hydrocarbons and ether with oxygen and inert gases. 
Third symposium on combustion, flame and explosion phenomena, p. 363, 
Williams and Wilkins, Baltimore (1949). 

R. Friedman and E. Burke, Spark ignition of gas mixtures. J. Chem. Phys. 17, 
667 (1949). 

J. W. Linnett and D. M. Nutbourne, The spark ignition of nitrous-oxide hydrogen 
mixtures. Third symposium on combustion, flame and explosion phenomena, 
p. 336, Williams and Wilkins, Baltimore (1949). 

H, Morris, Ignition of gas mixtures by electric sparks. Third symposium on com¬ 
bustion, flame and explosion phenomena, p. 361, Williams and Wilkins, Balti¬ 
more (1949). 

C. C. Swett, Jr., Effect of gas stream parameters on the energy and power dis¬ 
sipated in a spark and on ignition. Third symposium on combustion, flame 
and explosion phenomena, p. 353, Williams and Wilkins, Baltimore (1949). 

C. C. Swett, Jr., and R. H. Donlon, Spark ignition in flowing gases. NACA 
Research Mem. E9E17 (Aug. 1949); E51J12 (Dec. 1951); E52J28 (Jan. 1953); 
E54F29a (June 1954); E55T16 (Nov. 1955). 

G. von Elbe and B. Lewis, Theory of ignition, quenching and stabilization of 
flames of non-turbulent gas mixtures. Third symposium on combustion, 
flame and explosion phenomena, p. 68, Williams and Wilkins, Baltimore (1949). 

G. von Elbe and B. Lewis, Theory of inflammation, extinction and stabilization 
of flames. Rev. inst. frang. petrole 4, 374 (1949). 

Y. B. Zel’dovich and N. N. Simonov, Theory of the spark ignition of explosive 
gas mixtures. Zhur. Fiz. Khim. 23, 1361 (1949). 

K. Bechert, The theory of ignition limits and the ignition of combustible gas 
mixtures. Ann. Phys. 7, 113 (1950); Chem. Zentr. 1950, II, 1669. 

W. Jost and L. Sieg, Ignition of explosive gas mixtures by sparks. Z. physik. 
Chem. 196, 298 (1950); Z. Elektrochem. 55, 13 and 17 (1951). 

H. Lotsch, Ignition of flowing propane-air mixture by an electric spark. Monatsh. 
82, 714 (1951). 

W. Roth, P. G. Guest, G. von Elbe, and B. Lewis, Heat generation by electric 
sparks, and rate of heat loss to the spark electrodes. J. Chem. Phys. 19, 1530 
(1951). 

H. F. Calcote, C. A. Gregory, C. M. Barnett, and R. B. Gilmer, Spark ignition; 
effect of molecular structure. Ind. Eng. Chem. 44, 2656 (1952). 

A. J. Metzler, Minimum ignition energies of six pure hydrocarbon fuels of the C2 

and C0 series. NACA Research Mem. E52F27 (Aug. 1952). 
H. L. Olsen, R. H. Edmonson, and E. L. Gayhart, Microchronometric schlieren 

study of gaseous expansion from an electric spark. J. Appl. Phys. 23, 1157 
(1952). 

M. W. Sims and A. M. Krakower, Simple calorimeter for measurement of spark 
energy. Automotive Inds. 107, 65 (Oct. 1, 1952). 

J. S. Arnold and R. K. Sherburne, Observations of the ignition and incipient flame 
growth in hydrocarbon-air mixtures. Fourth symposium on combustion, p. 
139, Williams and Wilkins, Baltimore (1953). 

S. Kumagai, T. Sakai, and I. Kimura, Effect of ultrasonic waves on flame propa¬ 
gation and spark ignition. Fourth symposium on combustion, p. 148, Williams 
and Wilkins, Baltimore U953). 

P. Lafitte and R. Delbourgo, Ignition by condenser sparks. Regions of flam¬ 
mability of ethane, propane, n-butane and 7*-pentane. Fourth symposium on 
combustion, p. 114, Williams and Wilkins, Baltimore (1953). 
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A. J. Metzler, Minimum spark-ignition energies of 12 pure fuels at atmospheric 
and reduced pressure. NACA Research Mem. E53H31 (Oct. 1953). 

H. L. Olsen, E. L. Gayhart, and R. B. Edmonson, Propagation of incipient spark- 
ignited flames in hydrogen-air and propane-air 'mixtures. Fourth symposium 
on combustion, p. 144, Williams and Wilkins, Baltimore (1953). 

J. K. Richmond and A. L. Furno, Production and measurement of surge ignition 
sparks. Rev. Sci. Inst. 24, 1107 (1953). 

G. von Elbe, The problem of ignition. Fourth symposium on combustion, p. 13, 
Williams and Wilkins, Baltimore (1953). 

P. Ll’ovd and B. P. Muhins, The problem of combustion at high altitude. AGARD 
Selected combustion problems, p. 405, Butterworth Scientific Publications, 
London (1954). 

F. E. Marble and T. C. Anderson, Jr., Ignition and combustion in a laminar 
mixing zone. AGARD Selected Combustion Problems, p. Ill, Butterworth 
Scientific Publications, London (1954). 

B. P. Mullins, Combustion in vitiated air. AGARD Selected Combustion Prob¬ 
lems, p. 447, Butterworth Scientific Publications, London (1954). 

[b. Ignition by Hot Surfaces 

H. Couriot and J. Meunier, Research on the explosion of firedamp by electric 
current. Compt. rend. 126, 750 (1898). 

W. A. Bone and R. V. Wheeler, The combination of hydrogen and oxygen in 
contact with hot surfaces. Phil. Trans. A206, 1 (1906). 

H. Couriot and J. Meunier, Action of an incandescent electric conductor on the 
surrounding gas. Compt. rend. 145, 1161 (1907). 

W. M. Thornton, The ignition of gases bv hot vires. Phil. Mag. (6) 38, 613 
(1919). 

A. S. White and T. W. Price, The ignition of ether-alcohol-air and acetone-air 
mixtures in contact with heated surfaces. J. Chem. Soc. 115, 1462 (1919). 

W. Mason and R. V. Wheeler, The ignition of gases. II. Ignition by a heated 
surface. Mixtures of methane and air. J. Chem. Soc. 121, 2079 (1922). 

W. Mason and R. V. Wheeler, The ignition of gases. IV. Ignition by a heated 
surface. Mixtures of the paraffins with air. J. Chem. Soc. 125, 1869 (1924). 

H. F. Coward and P. G. Guest, Ignition of natural gas-air mixtures by heated 
metal bars. J. Am. Chem. Soc. 49, 2479 (1927). 

W. C. F. Shepherd and R. V. Wheeler, The ignition of gases by hot wires. Gt. 
Brit. Safety in Mines Research Board Paper 36 (1927). 

P. G. Guest, Ignition of natural gas-air mixtures by heated surfaces. U. S. Bur. 
Mines Tech. Paper 475 (1930). 

C. A. Naylor and R. V. Wheeler, The ignition of gases. VII. Ignition by a 
heated surface. Mixtures of methane with oxvgen, nitrogen, argon or helium. 
J. Chem. Soc. 1931, 2456. 

G. Allsop and T. S. E. Thomas, The ignition of firedamp by the filaments of broken 
electric lamp bulbs. Gt. Brit. Safetv in Mines Research Board Paper 80 
(1933). 

J. D. Morgan, An experiment on the combustion of an inflammable gas mixture 
by a hot wire. Phil. Mag. 15 Supp., 440 (1933). 

C. A. Naylor and R. V. Wheeler, The ignition of gases. VIII. Ignition by a 
heated surface. Ethane, propane, butane; ethylene, propylene, butylene, with 
air. J. Chem. Soc. 1933, 1240. 

C. A. Naylor and R. V. Wheeler, The ignition of gases. IX. Ignition by a heated 
surface. Mixtures of methane and air at reduced pressure. J. Chem. Soc. 
1935, 1426. 

M. Serruys, Experimental study of ignition by hot spot in internal combustion 
engines. Pubis, sci. et tech, ministere air (France) 115 (1937); NACA Tech. 
Mem. 873 (1938). 

R. S. Silver, The ignition of gaseous mixtures bv hot particles. Phil. Mag. (7) 23, 
633 (1937). 

S. Paterson, The ignition of inflammable gases bv hot moving particles. Phil. 
Mag. (7) 28, 1 (1939); 30, 437 (1940). 

R. C. Spencer, Preignition characteristics of several fuels under simulated engine 
conditions. NACA Rept. 710 (1941). 

H. E. Alquist and D. W. Male, Trends in surface-ignition temperatures. NACA 
Wartime Rept. E-94 (1944). 

A. Hundere and J. A. Bert, Preignition and its deleterious effects in aircraft 
engines. S. A. E. Quart. Trans. 2, 546 (1948). 
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J. W. Mullen II, J. B. Fenn, and M. R. Irby, The ignition of high velocity gas 
streams of combustible gases by heated cylindrical rods. Third symposium on 
combustion, flame and explosion phenomena, p. 317, Williams and Wilkins. 
Baltimore (1949). 

H. P. Stout and E. Jones, The ignition of gaseous explosive media by hot wires. 
Third symposium on combustion, flame and explosion phenomena, p. 329, 
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